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IRU 9)50V WR HQVXUH WKHLU UREXVWQHVV DQG VLPSOLFLW\ WKLV
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LV JHQHUDWHG E\ V\QFKURQRXV WRUTXH DQG UHOXFWDQFH WRUTXH
FRPSRQHQWV0RUHRYHUWKHV\QFKURQRXVWRUTXHDQGUHOXFWDQFH
WRUTXH DUH SURSRUWLRQDO WR WKH VW DQG QG URWRU SHUPHDQFH
FRPSRQHQWVUHVSHFWLYHO\)RUDFRQYHQWLRQDOVDOLHQWSROHURWRU
WKHVW FRPSRQHQW LVPXFK ODUJHU WKDQ WKHQG FRPSRQHQW >@
+HQFHWKHV\QFKURQRXVWRUTXHLVWKHGRPLQDQWRQHLQDYHUDJH
WRUTXHSURGXFWLRQZKHUHDVWKHUHOXFWDQFHWRUTXHLVQHJOLJLEOH
E 7KH V\QFKURQRXV WRUTXH FRPSRQHQWV RI 9)50V ZLWK
ERWK ZLQGLQJ W\SHV FRQWDLQ H[DFWO\ WKH VDPH PDJQHWLF JHDU
SDLUV 6LQFH WKH PDJQLWXGHV RI 00) KDUPRQLFV DUH LGHQWLFDO
IRU GRXEOH DQG VLQJOHOD\HU ZLQGLQJV VHH 6HFWLRQ ,, WKH
V\QFKURQRXV WRUTXH SURGXFWLRQV RI PDFKLQHV ZLWK ERWK
ZLQGLQJ W\SHV DUH VLPLODU WR HDFK RWKHU ,Q FRQWUDVW WKH
UHOXFWDQFH WRUTXH SURGXFWLRQV DUH GLIIHUHQW IRU PDFKLQHV ZLWK
'/&DQG6/&ZLQGLQJV,QFRPSDULVRQZLWKWKH9)50VZLWK
'/& ZLQGLQJ WKHUH DUH DGGLWLRQDO PDJQHWLF JHDUSDLUV LQ WKH
UHOXFWDQFH WRUTXH FRPSRQHQWV RI WKH PDFKLQHV ZLWK 6/&
ZLQGLQJDVPDUNHGE\JUH\FRORULQ7DEOH97KLVZLOOOHDGWR
ODUJHU UHOXFWDQFH WRUTXH IRU PDFKLQHV ZLWK 6/& ZLQGLQJ
+RZHYHU DV PHQWLRQHG DERYH WKH UHOXFWDQFH WRUTXH LV
QHJOLJLEOH LQ DYHUDJH WRUTXH SURGXFWLRQ +HQFH WKLV
HQKDQFHPHQWLQUHOXFWDQFHWRUTXHLVDOVRPLQRU&RQVHTXHQWO\
WKH WRUTXH FDSDELOLWLHV DUH VLPLODU IRU 9)50V ZLWK ERWK
ZLQGLQJW\SHVXQGHUPDJQHWLFDOO\XQVDWXUDWHGFRQGLWLRQ
7R YHULI\ WKLV WKH )($ UHVXOWV RI IRXU 9)50V VU'/&
VU6/& VU'/& VU6/& DUH SUHVHQWHG 7KH PDLQ
GLPHQVLRQV RI IRXU PDFKLQHV DUH OLVWHG LQ 7DEOH 9, )LJ 
VKRZVWKHYDULDWLRQVRIDYHUDJHDQGUHOXFWDQFHWRUTXHVZLWKWKH
DGYDQFHG FXUUHQW DQJOH XQGHU OLQHDU FRQGLWLRQ PDJQHWLFDOO\




















6SOLWUDWLR   
6WDWRUSROHDUF GHJ  


































)LJ   9DULDWLRQV RI DYHUDJH WRUTXH DQG UHOXFWDQFH WRUTXH RI 9)50V ZLWK






















































3FX : D VU'/& 9)50V E VU6/& 9)50V F VU'/&9)50VGVU6/&9)50V

)XUWKHU WKH LQIOXHQFH RI FRUH VDWXUDWLRQ VKRXOG EH WDNHQ
LQWR DFFRXQW 7KH FRUH PDWHULDO LV VHW WR QRQOLQHDU DQG WKH
YDULDWLRQVRIDYHUDJHWRUTXHVDJDLQVWFRSSHUORVVDUHSUHVHQWHG
LQ)LJ&RPSDUHGZLWKWKHOLQHDUFDVHDVLJQLILFDQWGURSLQ
DYHUDJH WRUTXH LV REVHUYHG ZKHQ WKH FRUH LV VDWXUDWHG
0RUHRYHUWKHDYHUDJHWRUTXHRI9)50VZLWK6/&ZLQGLQJLV
DOZD\VORZHUWKDQWKDWRIWKH9)50VZLWK'/&ZLQGLQJXQGHU
QRQOLQHDU FRQGLWLRQ 7KLV LV PDLQO\ GXH WR WKH VHYHUHU
VDWXUDWLRQ VWDWXV LQ FRUHV RI 9)50V ZLWK 6/& ZLQGLQJ $V
SUHVHQWHGLQ)LJWKHSHDNYDOXHRI00)RI6/&ZLQGLQJLV






6LPLODUO\ 7DEOH 9,, VKRZV WKH PDJQHWLF JHDU SDLUV RI
WRUTXHULSSOHLQ9)50V6RPHIHDWXUHVFDQEHIRXQG
D 7KH UHOXFWDQFH WRUTXH LV WKH PDLQ VRXUFH RI WRUTXH
ULSSOH
E &RPSDUHG ZLWK 9)50V ZLWK '/& ZLQGLQJ WKHUH DUH
DGGLWLRQDO PDJQHWLF JHDU SDLUV LQ WKH V\QFKURQRXV DQG
UHOXFWDQFHWRUTXHFRPSRQHQWVRI9)50VZLWK6/&ZLQGLQJV
ZKLFKZLOO OHDGWRDGGLWLRQDO WRUTXHULSSOHLQWKHVHWZRWRUTXH
FRPSRQHQWV 0RUHRYHU WKLV DGGLWLRQDO ULSSOH RI UHOXFWDQFH
WRUTXH LV SURSRUWLRQDO WR WKH VW URWRU SHUPHDQFH +HQFH WKH
UHOXFWDQFH WRUTXH ULSSOH RI 9)50V ZLWK 6/& ZLQGLQJ LV
VLJQLILFDQWO\ODUJHUWKDQWKDWRI9)50VZLWK'/&ZLQGLQJ
F7KH WRUTXH ULSSOH IUHTXHQFLHV RI VU'/&DQGVU
'/&9)50VDUHI DQGI UHVSHFWLYHO\ ,QFRQWUDVWGXH WRWKH DGGLWLRQDO PDJQHWLF JHDU SDLUV LQ V\QFKURQRXV DQG
UHOXFWDQFHWRUTXHWKHWRUTXHULSSOHIUHTXHQFLHVRIWKH9)50V
ZLWK6/&ZLQGLQJVDUHDOZD\VI





,Q DGGLWLRQ WKH IUHTXHQFLHV RI WRUTXH ULSSOHVRI 9)50V ZLWK
ERWKZLQGLQJW\SHVPDWFKWKHSUHGLFWLRQV
' ,QIOXHQFHRIVWDWRUURWRUSROHFRPELQDWLRQ
,Q WKHIRUHJRLQJ LQYHVWLJDWLRQ WKHVUDQGVU9)50V
ZLWK '/& DQG6/& ZLQGLQJV DUHDQDO\]HG)RU9)50VZLWK
RWKHUVWDWRUURWRUSROHFRPELQDWLRQVWKHVDPHPHWKRGFDQDOVR
EHDSSOLHG7KHWRUTXHIHDWXUHVDUHFRQFOXGHGDV
D 7KH DYHUDJH WRUTXH RI 9)50V ZLWK 6/& ZLQGLQJ LV
DOZD\VVPDOOHUWKDQ9)50VZLWK'/&ZLQGLQJ
E 7KH WRUTXH ULSSOH RI 9)50V ZLWK 6/& ZLQGLQJ LV
DOZD\VODUJHUWKDQ9)50VZLWK'/&ZLQGLQJ
F 7KH WRUTXH ULSSOH IUHTXHQFLHV RI 9)50V ZLWK '/&
ZLQGLQJ DUH I H[FHSW WKRVH ZLWK MV>LM@U L M  « VWDWRUURWRU SROH FRPELQDWLRQV WKH WRUTXH ULSSOH
IUHTXHQFLHV RI WKHVH 9)50V DUH I ,Q FRQWUDVW WKH WRUTXHULSSOHIUHTXHQFLHVRI9)50VZLWK6/&ZLQGLQJDUHDOZD\VI
7RYHULI\WKLV WKHVaU9)50VZLWK'/&DQG6/&




0RUHRYHU WKH VU VWDWRUURWRU SROH FRPELQDWLRQ LV IRXQG WR
EH WKH EHVW IRU 9)50V ZLWK ERWK '/& DQG 6/& DUPDWXUH










































































7VBULSSOH ȁU  $ ) I
7UBULSSOH ȁU  $ $ I
7FBULSSOH ȁU  ) ) I
6/&
7VBULSSOH ȁU  $ ) I
7UBULSSOH ȁU 
$ $ I
$ $ I$ $
7FBULSSOH ȁU  ) ) I
VU
'/&
7VBULSSOH ȁU  $ ) I
7UBULSSOH ȁU  $ $ I
7FBULSSOH ȁU  ) ) I
6/&
7VBULSSOH ȁU  $ ) IȁU  $ ) I
7UBULSSOH
ȁU  $ $ I
ȁU  $ $ I$ $




















































DUH RI FRQFHQWUDWHG ZLQGLQJ W\SH WKH OHQJWK RI WKHLU HQG
ZLQGLQJV DUH VLPLODU WR HDFK RWKHU ZKLFK PHDQV WKH FRSSHU
ORVVHVRIWKHVHWZRZLQGLQJW\SHVDUHDOVRVLPLODUWRHDFKRWKHU
XQGHU WKH VDPH DPSHUH WXUQV RI H[FLWDWLRQ 7KHUHIRUH WKH
HIILFLHQFLHV RI 9)50V ZLWK ERWK ZLQGLQJ W\SHV DUH PRVWO\
LQIOXHQFHGE\WKHLURQORVV
$FFRUGLQJ WR 6HFWLRQ ,, LW LV SURYHG WKDW WKH 00) RI
VLQJOHOD\HUZLQGLQJFRQWDLQVPRUH VXEKDUPRQLFV WKDQ WKDWRI
GRXEOHOD\HUZLQGLQJ7KLVZLOOOHDGWRPRUHKDUPRQLFVLQWKH






































)LJ   ,URQ ORVV DQG HIILFLHQF\ RI 9)50V ZLWK GRXEOH DQG VLQJOHOD\HU
DUPDWXUHZLQGLQJV3FX :D,URQORVVE(IILFLHQF\
% )DXOWWROHUDQFH
9)50V KDYH KLJK IDXOW WROHUDQFH GXH WR WKHLU VLPSOH
VWUXFWXUHV+RZHYHUWKHSKDVHVKRUWFLUFXLWDQGSKDVHWRSKDVH
IDXOWVDUHVWLOOULVN\5HJDUGLQJWKHSKDVHVKRUWFLUFXLWLWVPDLQ
KD]DUG FRPHV IURP WKH ODUJH FXUUHQW XQGHU D IDXOW FRQGLWLRQ
7KHDPSOLWXGHRIWKHFXUUHQWLVLQIOXHQFHGE\WKHUHVLVWDQFHDQG
LQGXFWDQFHRIWKHDUPDWXUHZLQGLQJ%\XVLQJ)($DQGIUR]HQ
SHUPHDELOLW\ PHWKRG >@ WKH VHOILQGXFWDQFH RI SKDVH $ /DDQGWKHPXWXDOLQGXFWDQFHEHWZHHQSKDVH$DQGILHOGZLQGLQJ




ZKLFK OHDGV WR VPDOOHU SKDVH VKRUWFLUFXLW FXUUHQW 0RUHRYHU
WKHUH LV SK\VLFDO LQVXODWLRQ EHWZHHQ HDFK SKDVH IRU 6/&
ZLQGLQJ ZKLFK ZLOO UHGXFH WKH ULVN RI SKDVHWRSKDVH IDXOW
















































ZLWK RSHQ WHUPLQDOV ZKLFK PDNHV LW IOH[LEOH WR FKDQJH WKH
ZLQGLQJ FRQQHFWLRQ IURP '/& WR 6/& ZLQGLQJ DV VKRZQ LQ
)LJ7KHWHVWULJLVFRQVWUXFWHGE\D'&PDFKLQHDWRUTXH
WUDQVGXFHU DQG WKH SURWRW\SH %\ XVLQJ WKLV ULJ ERWK RSHQ
FLUFXLWDQGRQORDGSHUIRUPDQFHRIWKHSURWRW\SHLVPHDVXUHG
)LUVWO\ WKH EDFN(0)V RI 9)50V ZLWK '/& DQG 6/&
ZLQGLQJ FRQQHFWLRQV DUH PHDVXUHG ZKHQ RQO\ '& FXUUHQW LV
LQMHFWHGDWUSPDVVKRZQLQ)LJ7KHPHDVXUHGUHVXOWV
PDWFK WKH)($ SUHGLFWLRQZHOO0RUHRYHU WKHEDFN(0)VRI
9)50 ZLWK '/& DQG 6/& ZLQGLQJV DUH DOPRVW LGHQWLFDO WR
HDFK RWKHU DV FRQILUPHG E\ WKHLU VSHFWUD +HQFH WKH WRUTXH
FDSDELOLWLHV RI 9)50V ZLWK ERWK ZLQGLQJ FRQILJXUDWLRQV DUH
DOVR H[SHFWHG WREH VLPLODU WR HDFK RWKHU ZLWKRXW FRQVLGHULQJ
WKHLQIOXHQFHRIDUPDWXUHUHDFWLRQDQGFRUHVDWXUDWLRQ
7KHQ E\ XVLQJ WKH WRUTXH WUDQVGXFHU WKH WUDQVLHQW WRUTXH
ZDYHIRUPV DUH PHDVXUHG ZKHQ '& FXUUHQW LV $ DQG $&
FXUUHQWLV$DVVKRZQLQ)LJ7KHWRUTXHPHDVXUHPHQW
LVFRQGXFWHGDWD ORZVSHHGUSP WRNHHSDVWDEOHFXUUHQW
DQG DYRLG WKH LQIOXHQFH RI 3:0 DV PXFK DV SRVVLEOH 7KH














)LJ   :LQGLQJ FRQQHFWLRQV RI VU 9)50 SURWRW\SHV ZLWKGRXEOH DQG
VLQJOHOD\HUDUPDWXUHZLQGLQJVD'/&ZLQGLQJE6/&ZLQGLQJ





WRWDO 506 FXUUHQW IRU 9)50 ZLWK ERWK ZLQGLQJ W\SHV ,W LV
FRQILUPHG WKDW '/& DQG 6/& ZLQGLQJV KDYH VLPLODU DYHUDJH
WRUTXHXQGHUOLJKWORDGFRQGLWLRQ+RZHYHU'/&ZLQGLQJKDV
EHWWHURYHUORDGFDSDELOLW\WKDQWKH6/&ZLQGLQJ
)LQDOO\ WKH HIILFLHQFLHV RI 9)50V ZLWK '/& DQG 6/&
ZLQGLQJV DUH PHDVXUHG )LUVWO\ WKH G\QDPLF WHUPLQDO YROWDJH
DQG FXUUHQW ZDYHIRUPV DUH PHDVXUHG E\ YROWDJH DQG FXUUHQW
FODPSV DV VKRZQ LQ )LJ  7KHUH DUH PDQ\ VSLNHV LQ ERWK
YROWDJH DQG FXUUHQW VLJQDOV ,W LV GXH WR WKH 3:0 DQG
PHDVXUHPHQW HUURU RI WKH YROWDJH DQG FXUUHQW FODPSV %\
WDNLQJWKHVSHFWUDRIWKHSKDVHYROWDJHDQGFXUUHQWZDYHIRUPV
WKH LQSXWSRZHU FDQEHFDOFXODWHGE\ WKH IXQGDPHQWDOYROWDJH
DQG FXUUHQW FRPSRQHQWV 7KHQ WKH HIILFLHQF\ RI 9)50V FDQ
EHFDOFXODWHGE\PHDVXULQJWKHRXWSXWWRUTXHVLPXOWDQHRXVO\濍






IXQGDPHQWDO FRPSRQHQWV RI SKDVH YROWDJH DQG FXUUHQW ǻĳ LV
WKHSKDVHVKLIWEHWZHHQYROWDJHDQGFXUUHQW
7KH HIILFLHQFLHV DW USP DQG USP DUH PHDVXUHG
7KHUHDUHELJHUURUVEHWZHHQ)($DQGPHDVXUHPHQWUHVXOWVDV
VKRZQ LQ 7DEOH ,; 7KLV LV PDLQO\ GXH WR WKH PHDVXUHPHQW
HUURUVLQFHWKHSURWRW\SHPDFKLQHVDUHYHU\ ORZLQSRZHUDQG
WKH PHFKDQLFDO IULFWLRQDO ORVV LV QRW FRQVLGHUHG LQ WKH
SUHGLFWLRQ ZKLFK FDQ FDXVH ODUJH HUURUV 1HYHUWKHOHVV WKH



























































































)LJ   0HDVXUHG WRUTXH ZDYHIRUPV RI  9)50V ZLWK '/& DQG 6/&































)LJ   9ROWDJH DQG FXUUHQW ZDYHIRUPV PHDVXUHG ZKHQ URWDWLQJ VSHHG LV






 9)50ZLWK'/&ZLQGLQJ 9)50ZLWK6/&ZLQGLQJ)($ 0HDVXUHG )($ 0HDVXUHG
USP    
USP    
9, &21&/86,21








DOZD\V ORZHU WKDQ WKRVH ZLWK '/& ZLQGLQJ $W UDWHG ORDG
FRQGLWLRQ WKH 9)50V ZLWK 6/& ZLQGLQJ KDYH a
ORZHUWRUTXHGHQVLW\WKDQWKRVHZLWK'/&ZLQGLQJ
G7KHWRUTXHULSSOHRI9)50VZLWK6/&ZLQGLQJLVPXFK
ODUJHU! WLPHV WKDQ WKDWRI9)50VZLWK'/&ZLQGLQJGXH
WRWKHDGGLWLRQDOULSSOHLQUHOXFWDQFHWRUTXH
H 7KH 9)50V ZLWK 6/& ZLQGLQJ KDYH ODUJHU FRUH ORVV
DQGORZHUHIILFLHQF\ WKDQ WKRVHZLWK'/&ZLQGLQJGXH WRWKH
DGGLWLRQDOVXEKDUPRQLFVLQ00)DQGDLUJDSILHOG
I 6/& ZLQGLQJ KDV DOPRVW  ODUJHU SKDVH VHOI
LQGXFWDQFH WKDQ WKH '/& ZLQGLQJ $OVR LW KDV SK\VLFDO














VLQXVRLGDO H[FLWHG VZLWFKHG UHOXFWDQFH PDFKLQHV KDYLQJ '& ELDV LQ
H[FLWDWLRQ´LQ3URF,QW&RQI(OHFW0DFK6HSWSS
>@ /5 +XDQJ -+ )HQJ 6< *XR -; 6KL :4&KX DQG =4 =KX
³$QDO\VLV RI WRUTXH SURGXFWLRQ LQ YDULDEOH IOX[ UHOXFWDQFH PDFKLQH´
,(((7UDQV(QHUJ\&RQYHUVYROQRSS$SU
>@ ; /LX DQG = 4 =KX ³6WDWRUURWRU SROH FRPELQDWLRQV DQG ZLQGLQJ







SROH DUFV RQ HOHFWURPDJQHWLF WRUTXH RI YDULDEOH IOX[ UHOXFWDQFH
PDFKLQHV´,(((7UDQV0DJQYROQRSS1RY
>@ 6 -LD 5 4X DQG - /L ³'HVLJQ FRQVLGHUDWLRQV DQG SDUDPHWHU
RSWLPL]DWLRQ RI VWDWRU ZRXQG ILHOG V\QFKURQRXV PDFKLQHV EDVHG RQ
PDJQHWLFWKHJHDUHIIHFW´LQ3URF,(((&RQI(QHUJ\&RQYHUV&RQJU
([SR0RQWUHDO4&&DQDGD6HSSS±
>@ 6 -LD 5 4X DQG - /L ³$QDO\VLV RI WKH SRZHU IDFWRU RI VWDWRU '&
H[FLWHGYHUQLHU UHOXFWDQFH PDFKLQHV´ ,(((7UDQV0DJQ YRO QR
1RY$UWQR
>@ ; /LX = 4 =KX DQG ' :X ³(YDOXDWLRQ RI HIILFLHQF\ RSWLPL]HG
YDULDEOH IOX[ UHOXFWDQFH PDFKLQH IRU (9V+(9V E\ FRPSDULQJ ZLWK
LQWHULRU30PDFKLQH´LQ3URFWK,&(062FWSS±
>@ - %DR% / , *\VHQ . %R\QRY - 3DXOLGHV DQG( $ /RPRQRYD
³7RUTXH ULSSOH UHGXFWLRQ IRU VWDWRUURWRUSROH YDULDEOH IOX[
UHOXFWDQFH PDFKLQHV E\ URWRU VNHZLQJ RU URWRU WHHWK QRQXQLIRUPLW\´
,(((7UDQV0DJQ'2,70$*
>@ =4=KX%/HHDQG;/LX³,QWHJUDWHG)LHOGDQG$UPDWXUH&XUUHQW
&RQWURO 6WUDWHJ\ IRU 9DULDEOH )OX[ 5HOXFWDQFH 0DFKLQH 8VLQJ 2SHQ
:LQGLQJ´ ,((( 7UDQV ,QG $SSO YRO  SS  0DU$SU

>@ 7 +XVDLQ < 6R]HU DQG , +XVDLQ ³'&DVVLVWHG ELSRODU VZLWFKHG
UHOXFWDQFH PDFKLQH´ ,((( 7UDQV ,QG$SSO YRO QRSS
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>@ ' ,VKDN = 4 =KX DQG ' +RZH ³&RPSDULVRQ RI 30 EUXVKOHVV
PRWRUV KDYLQJ HLWKHU DOO WHHWK RU DOWHUQDWH WHHWK ZRXQG´ ,((( 7UDQV
(QHUJ\&RQYHUVYROQRSS±0DU
>@ 3 5HGG\ $ (O5HIDLH DQG . +XK ³(IIHFW RI QXPEHU RI OD\HUV RQ
SHUIRUPDQFHRIIUDFWLRQDOVORWFRQFHQWUDWHGZLQGLQJVLQWHULRUSHUPDQHQW
PDJQHW PDFKLQHV´ ,((( 7UDQV 3RZHU (OHFWURQ YRO  QR  SS
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RI VZLWFKHG UHOXFWDQFH PDFKLQHV ZLWK KDOIDQG IXOOWHHWKZRXQG
ZLQGLQJV´ ,((( 7UDQV ,QG (OHFWURQ YRO  QR  SS ±
)HE
>@ ; < 0D * - /L * : -HZHOO = 4 =KX DQG + / =KDQ
³3HUIRUPDQFH FRPSDULVRQ RI GRXEO\ VDOLHQW UHOXFWDQFH PDFKLQH
WRSRORJLHV VXSSOLHGE\VLQHZDYHFXUUHQWV´ ,(((7UDQV ,QG(OHFWURQ
YROQRSS±-XO




DQDO\VLV RI YDULDEOH IOX[ UHOXFWDQFH PDFKLQHV ZLWK GRXEOH DQG VLQJOH




SHUPDQHQWPDJQHW PRWRUV XVLQJ WKH IUR]HG SHUPHDELOLWLHV PHWKRG´
,(((7UDQV0DJQYROQRSS±2FW

/5 +XDQJ UHFHLYHG WKH %(QJ DQG
06F GHJUHHV LQ HOHFWULFDO HQJLQHHULQJ
IURP =KHMLDQJ 8QLYHUVLW\ +DQJ]KRX
&KLQDLQDQGUHVSHFWLYHO\DQG
WKH 3K' GHJUHH LQ HOHFWULFDO DQG
HOHFWURQLFHQJLQHHULQJIURP7KH8QLYHUVLW\
RI 6KHIILHOG 6KHIILHOG 8. LQ 
6LQFH  KH LV ZRUNLQJ DV UHVHDUFK





=4 =KX 0¶±60¶±)¶ UHFHLYHG
WKH%(QJDQG06FGHJUHHV LQHOHFWULFDO
DQG HOHFWURQLF HQJLQHHULQJ IURP =KHMLDQJ
8QLYHUVLW\+DQJ]KRX&KLQD LQDQG
UHVSHFWLYHO\DQGWKH3K'GHJUHHLQ
HOHFWULFDO DQG HOHFWURQLF HQJLQHHULQJ IURP
7KH 8QLYHUVLW\ RI 6KHIILHOG 6KHIILHOG
8.LQ
6LQFH  KH KDV EHHQ ZLWK 7KH 8QLYHUVLW\ RI 6KHIILHOG
ZKHUH KH LV FXUUHQWO\ D 3URIHVVRU ZLWK WKH 'HSDUWPHQW RI
(OHFWURQLF DQG (OHFWULFDO (QJLQHHULQJ +HDG RI WKH (OHFWULFDO
0DFKLQHV DQG 'ULYHV 5HVHDUFK *URXS 5R\DO $FDGHP\ RI
(QJLQHHULQJ6LHPHQV 5HVHDUFK &KDLU $FDGHPLF 'LUHFWRU RI
6KHIILHOG 6LHPHQV :LQG 3RZHU 5HVHDUFK &HQWUH 'LUHFWRURI
6KHIILHOG&55&(OHFWULF'ULYHV7HFKQRORJ\5HVHDUFK&HQWUH
'LUHFWRU RI 0LGHD (OHFWULFDO 0DFKLQHV DQG &RQWUROV &HQWUH
+LV FXUUHQW PDMRU UHVHDUFK LQWHUHVWV LQFOXGH WKH GHVLJQ DQG
FRQWURO RI SHUPDQHQWPDJQHW EUXVKOHVV PDFKLQHV DQG GULYHV




-+ )HQJ 6¶ UHFHLYHG KLV %6 DQG
06 GHJUHHV LQ (OHFWULFDO 0DFKLQHU\
&RQWUROIURP=KHMLDQJ8QLYHUVLW\&KLQDLQ
 DQG  UHVSHFWLYHO\ DQG 3K '
GHJUHH LQ &RQWURO 7KHRU\ DQG &RQWURO





MRXUQDO DQG FRQIHUHQFH SURFHHGLQJV SDSHUV +LV UHVHDUFK
LQWHUHVWV DUH PRGHOLQJ FRQWURO DQG FRPPXQLFDWLRQ RI
HOHFWULFDO V\VWHPV UDLO QHWZRUNV DQG KLJKVSHHG WUDLQV +H LV




6KH JRW JUDGXDWHG IURP &HQWUDO 6RXWK
8QLYHUVLW\ LQ 'HFHPEHU  DQG VHUYHV
DV WKH FKLHI WHFKQLFDO H[SHUW LQ &55&
=KX]KRX ,QVWLWXWH &R /WG LQ WKH ILHOG RI





-; 6KL UHFHLYHG WKH % (QJ DQG 0 6F
GHJUHHV LQ HOHFWULFDO HQJLQHHULQJ IURP
6RXWK &KLQD 8QLYHUVLW\ RI 7HFKQRORJ\




DQG DSSOLFDWLRQ RI SHUPDQHQW PDJQHW
PDFKLQHVIRUHOHFWULFDOYHKLFOHDSSOLFDWLRQV



